Structural similarities between hammerhead ribozymes and the spliceosomal RNAs could be responsible for lack of ribozyme cleavage in yeast.
Hammerhead ribozymes have been proposed as potential therapeutic agents for the treatment of viral and other diseases. However, a clear understanding of the cleavage reaction in vivo is not available at present. In these studies, we chose the yeast Saccharomyces cerevisiae as a model system to study the effects of hammerhead cleavage on gene expression in vivo. Several reporter genes were employed to monitor the self-cleaving characteristics of three different ribozymes. We show that these ribozymes decrease expression of some reporter genes by interfering with splice site selection or translation initiation and not by in vivo cleavage of the RNA transcripts. In fact, it appears that although these ribozymes can efficiently self-cleave the RNA in vitro, they are not able to function in vivo. We have identified a yeast splicing protein that interacts in vivo with our cis-ribozyme by specifically recognizing the ribozyme structure (Lin and Rossi, 1996). This interaction does not occur if different secondary structures are used in place of the ribozyme. The binding of this protein to the ribozyme can account for the inability of ribozymes to efficiently cleave in yeast. Remarkably, when yeast extracts are added to in vitro trans-cleavage reactions, the cleavage ability of the ribozyme is hampered, whereas the addition of mammalian extracts yields an enhancement of the reactions. These results confirm the presence of factor(s) that can block ribozyme function in the yeast intracellular environment.